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Results from the Technical Review Subpanel
of the Senior Review 2011 and the Mission
Extension for the Earth Science operating
missions

Waldo J. Rodriguez
NASA Science Office for Mission Assessments



Introduction

The Earth Science Division (ESD) of the NASA Sceeidission Directorate (SMD) is
supporting several Earth observing missions thgt@rsoon will be, operating beyond their
prime mission lifetimes. Extended operations arsbeiated data production activities require a
significant fraction of the ESD annual budget. NA&Ad the ESD thus periodically evaluate the
allocation of Mission Operation and Data Analy$&J&DA) funds with the aim of maximizing
the missions’ contributions to NASA’s and the natsogoals. This periodic NASA evaluation
process for missions in extended operations is knasvthe “Senior Review”.

The objective of the Senior Review is to identtps$e missions beyond their prime mission
lifetime whose continued operation contributes -@jfdctively to both NASA’s goals and the
nation’s operational needs and to identify apprtprfunding levels for those missions
recommended for extension. While a mission’s cbation to NASA's research science
objectives is the primary evaluation criterion foission extension, the Senior Review explicitly
acknowledges the importance of long term dataasedsoverall data continuity for Earth science
research and the direct contributions of missida ttanational objectives, such as the routine
use of near-real-time products from NASA researasions for applied and operational
purposes by U.S. public or private organizations.

The 2011 Senior Review invited twelve missionddlisin alphabetical order) to propose: Aqua,
Aura, CALIPSO (Cloud-Aerosol Lidar and Infrared fatder Satellite Observations),
CloudSat, EO-1 (Earth Observing-1), GRACE (Grafscovery And Climate Experiment),
Jason-1, OSTM (Ocean Surface Topography MissionkSLAT (Quick Scatterometer),
SORCE (SOlar Radiation and Climate Experiment)raand TRMM (Tropical Rainfall
Measuring Mission). Performance factors were téuithe quality and demonstrated/anticipated
scientific utility of the mission datasets, contrilons to national objectives, technical stand
budget efficiency.

The 2011 Senior Review comprised of the Senior &eBcience Panel with the input of 3
additional subpanels; the National Needs subp#meiCost subpanel and the Technical
subpanel. The Senior Review Science Panel, whathraviewed the Science Merit, was the
primary independent analysis group. They had theresponsibility to evaluate the scientific
merit of the NASA mission based on the applicapitit the mission’s science to NASA Earth
science strategic plans and objectives and coresidée results from the National Needs, Cost,
and Technical subpanels on their final review fivgdi and ratings.

For the Technical Subpanel review, ESD had reqdebNASA Science Office for Mission
Assessments (SOMA) to perform a review that pdsallee Technical, Management, and Cost
(TMC) evaluations that NASA SOMA performs on PreaBé A mission concepts. Since the
missions were proposing extensions on the Opeaiad Sustainment phase (extended Phase
E), the review emphasized the hardware and condematatus, performance and reliability
projections, mission operations plans, and then@drsolutions to known and potential technical
problems. The technical issues related to cost weaenined however it was not be evaluated in
detail. The Technical Subpanel was drawn from teeth®experts in and outside NASA. Figure 1
shows where the Technical Subpanel fits in the ZRddior Review flow.



Figure 1. Senior Review Flow showing all Subpan&le Technical Subpanel review is
highlighted.

Proposers were instructed in the “Call for Prop@sabenior Review 2011 and the Mission
Extension for the Earth Science operating Missiptsstescribe the overall technical status of
their mission’s major systems that included thecspgaft, instruments, and ground systems; to
summarize the status of the spacecraft controkecemd science center(s); to explain actions
taken to improve the effectiveness of the missiperations tasks; to demonstrate that
improvements have been accomplished; and to disbadsealth of the components and point
out limitations as a result of degradation, agusg of consumables, obsolescence, failures, etc.
Proposers were encouraged to provide supportiragiddhe form of engineering data tables and
figures in the optional Appendix E. Proposers wermclude an estimate and rationale of
mission life expectancy.

Technical Review

Technical Review Criteria

Each proposed mission extension was reviewed mildet the feasibility of mission
implementation as reflected in the perceived risaazomplishing the extended mission as

proposed

The Technical Subpanel assessed the proposal@rpenfice and reliability projections for the
satellite and instrument(s) and the mission opanatimplementation plan. The evaluation
considered factors including the status of consuesadnd predicted utilization; spacecraft and
instrument status, performance degradation, aharéaiisk; the proposed mission operations
approach for the effective and safe management afyang satellite; and mission and data



management. Strategies to preserve the healtle ¢fardware, to mitigate performance
degradation and failures, to manage on-orbit codles, and to ensure the continued
performance and reliability of the ground systenesenassessed. The evaluation was reported in
a narrative text as well as a risk rating for thasibility of the extended mission for 2 and 4
years.

Technical Review Principles

The basic assumption is that the mission will beested unless significant technical
weaknesses are evident that would adversely affegiroposed mission extension. The
proposer is regarded as the expert on his/her paedamd therefore is given the benefit of the
doubt.

On the proposal, the proposer’s task is to proerddence that the mission extension is Low
Risk (see definition below). During the review thechnical Review Subpanel’s task is to try to
validateproposer’s assertion of Low Risk.

All Proposals are reviewed to identical standard$taey receive same evaluation treatment in
all areas and are not compared to other propoBa¢ésTechnical Review Subpanel is made up of
reviewers that are experts in the areas that thdgw and they review the investigations using
only the review factors that apply to the speatfission.

The proposals are only reviewed on the risks thatiader the control of the proposer. Inherent
risks from space-based missions, e.g. space emveots, are not considered on the review.
Programmatic risks of mission extensions, e.g. btatg uncertainty, are not considered on the
review. Risks that the mission team can addregsadequacy of resource management, are
considered.

The Technical Review Subpanel develops findingeémh proposal that reflect the general
agreement of the entire subpanel. The findingsbeariAbove expectations” that translates into
“Strengths”, “Below expectations” that translatesi“Weaknesses” and “As expected” that
would generate no finding.

Technical Risk Ratings

The Technical Review is to determine, for each psal mission extension, the level of risk of
implementing the mission extension as proposa@dntegral part of the Technical Review is the
review of available resources to the proposer taleaproblems. Resources can be redundant
hardware, consumables, reserves, and margins aicphyesources such as power and
propellant; planned solutions; and personnel.

Technical Risk Ratings are defined as;
Low Risk: There are no problems evident in the rarsshat cannot be normally solved
with available resources and effective solutions.



Medium-Low: Problems have been identified, but@mesidered welvithin the proposal
team’s capabilities to correct within availableaesces with good management and
application of effective solutions.

Medium Risk:Problems have been identified, but are considergdnithe proposal
team’s capabilities to correct within availableaesces with good management and
application of effective solutions. Solutions maydomplex.

Medium-High: One or more problems of sufficient mégde and complexity have been
identified that are difficult to be solved withihe available resources. Solutions may be
complex and resources tight.

High Risk: One or more problems are of sufficier@gmitude and complexity as to be
deemed unlikely to be solved within the availaldsaurces.

Technical Review: Definitions of Findings

Each finding is identified as a;

Major Strength: A facet of the response that iggdito be well above expectations and
can substantially contribute to the ability to miet proposed technical objectives and
stay within the available resources.

Major Weakness: A deficiency or set of deficiendedeen together that are judged to
adversely affect the ability to meet the proposathhical objectives within the available
resources.

Minor Strength: A strength that is substantial egtoto lower the risk of the mission
extension.

Minor Weakness: A weakness that is substantial giméa increase the risk of the
mission extension.

For the Senior Review all findings (major and mjreme considered on the Technical Review
risk ratings.

Technical Review Process

The Technical Review Subpanel was made up of reniewho are experts in the areas that they
reviewed. These areas included Instruments, Féghatems, and Mission Operations. The
Technical Review Panel was asked to consider teahfactors such agnstruments - status of

the instrument(s) and components, redundanciegqgbed lifetime, and instrument resource
management; Spacecraft/Flight Systems — flightesyststatus and health, redundancies,
consumables, margins, and spacecraft resource eraeat Mission Operations - mission
operations approach, ground facilities — new/exgstand telecommunications. The Technical
Review Subpanel was lead by a Technical Review Harad who was responsible for guiding
the discussions and for the Technical Review Fogrelbpment.

All Technical Review Subpanel members reviewedaitoposals and wrote an individual review
before discussing findings with other members efréview team. Each individual finding
explained the issue in detail and was identifietlfdmve expectations” that translated into
“Strengths”, “Below expectations” that translatatbi“Weaknesses” and “As expected” that

G



generated no finding. For each proposal, reviewplsaded individual findings to the NASA
SOMA Remote Evaluation System (RES). For each malpthese individual findings were
gathered into a table (referred to as the “Fat M3atthat was the basis of a subpanel discussion
in the Fat Matrix teleconference.

For each proposal, there was a Fat Matrix telecente where the Technical Review Form
Lead guided the discussion of individual findinga €ach Fat Matrix) with the entire subpanel.
During the discussion individual findings were keperged with other similar individual
findings, or dismissed when appropriate. An Inibahft Technical Review Form for each
proposal was the outcome of these teleconferemzkbthe basis of the discussion during Initial
Draft Technical Review Form review teleconference.

For each proposal, an Initial Draft Technical Rewkeorm review teleconference was held with
the purpose of refining the findings before thenBly Meeting. The Technical Review Form
Lead guided the discussion of the Initial Draft fiieical Review Form for each proposal. During
the discussion findings were refined, merged witteosimilar findings, or dismissed. A Draft
Technical Review Form for each proposal was themue of these teleconferences and the
basis of the Plenary Meeting discussions.

The Plenary Meeting was held to refine and finalimeforms. The Technical Review Form
Lead guided the discussion. During the discussiadirfgs were refined, merged with other
similar findings, or dismissed. For each propoded, Technical Review Form was reviewed 3
times and polling was held to determine the Riskrfga for each proposed mission extension.
Reviewers were only polled on proposals that treyehreviewed and only reviewers that
participated in the Plenary Meeting were polledl@Ratings.

Technical Review Product

The Technical Review of the 2011 Senior Reviewltesan the Technical Review Form. This
form is labeled with the appropriate Mission namd Rrincipal Investigator. It contains the

Risk Rating assigned by the Technical Review Sublpamd a rationale paragraph explaining the
rating. The form enumerates the Major StrengthesMhajor Weaknesses, the Minor Strengths,
the Minor Weaknesses, and any questions to beésém proposing mission teams. Any
comments to the science panel are also includad.féitm is the product of the Technical
Review process described above and for each prbppisaegarded as the report from the
Technical Review Subpanel to the Senior Review Pane

Technical Review Summary Results

Table 1 shows the results of the Risk Ratings assidpy the Technical Review Subpanel to
each proposed mission extension. Including the fieehReview Form for each proposal in this
report would be very cumbersome therefore onlyriglerating and rationale is included for each
proposal. If more detail on the results of thehirecal Review Subpanel is required, the
Technical Review Forms are available from the NASBMA archive. The rationales are
organized in alphabetical order and the risk ratiagd major findings are in bold letters.
Addenda to the Technical Review Forms resulted fitoenrmission teams’ answers to questions



presented during the 2011 Senior Review Meetings&éladdenda have been added to the
rationales in this report. . $ * 6 * 6
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NASA 2011 Earth Science Senior Review
Overall Utility Rating from National Interests Pane |, by Organization & Mission/Sensor
- . Military / Intelligence State & .
Civil Agencies B Private Sector / NGOs
Mission / Sensor  |Overall Rating NOAR Gy ialgeliy Corservation
NOAA NWS FAA USDA USGS EPA NRL DOD/USAF NSGIC AIAA ASPRS
NESDIS Intl.
Aqua Very High Very High Very High Very High Very High Very High Very High Very High Very High Very High Very High Very High Very High
Utilty Utility Utility Utility Utility Utility Utility Utility Utility Utility Utility Utility Utility
Very High Very High Very High Very High Very High . " " " - Very High
AIRS Utiity Utility Uity Uity NA NA NA Uity High Utility NA Some Utility High Utility Uity
Very High Very High . " " . - . " Very High Very High . " Very High
AMSR-E Util Utility High Utility [ Some Utility | High Utility NA High Utility Uity Uity NA NA High Utility Utility
CERES| High Utiity VSL%I';\'/Q“ VeL’J’;I';'ygh NA NA Some Utility NA Some Utilty NA NA NA High Utility | High Uility
MODIS Very High Very High Very High Very High Very High Very High Very High Very High Very High Very High Very High Very High Very High
Utilty Utility Utility Utility Utility Utility Utility Utility Utility Utility Utility Utility Utility
Aura High Utility High Utility | High Utility | Some Utility | High Utility NA High Utility | High Utility Vi’}gj}"gh Some Uity NA High Utility | High Utility
HRDLS NA NA NA NA NA NA NA NA NA NA NA NA NA
MLS | Some Utility. Some Utility High Utility NA NA NA NA High Utility NA NA NA Some Utility | Some Utility
. . . - Very High 3 - s m s m 3 - Very High 9 m 9 -
OMI | High Utility High Utility Uity High Utility High Utility NA High Utility High Utility Uity NA NA High Utility High Utility
TES| High Utiity NA High Utility NA NA NA VeL’}/m'i*“'lgh High Utility VEL%I'i"“'IQ“ NA NA Some Utility | High Utility
CALIPSO High Utiity | Some Utility | Some Uity | Some Utility | High Utiity NA Vegnr“'/gh Ve&r&gh NA NA NA Some Utilty | High Utility
- o . " " Very High - Very High Very High o - . o
CloudSat High Utility High Utility Some Utility Uil NA NA Some Utility Uity Uiiity NA Some Utility | Some Utility High Utility
EO1 High Utiity NA Some Utilty High Uility Ve&r&gh Vegnrl;gh Some Utility NA NA Some Utility | Some Utilty |~ High Utility
GRACE High Utiity High Utilty VEL%"*:;Q'“ NA NA NA HighUtility | High Utility | High Utility NA High Utilty Ve&rt;gh
~ - o . " Very High Very High - Very High . o " - - Very High
Jason-1 High Utility High Utility Uity NA Uiility NA Some Utility Uity NA High Utility High Utility Some Utility Utilty
~ Very High " " Very High Very High Very High " Very High " - Very High Very High
Jason-2/0STM Utiity High Utility Utility NA Uiility NA NA Uity Some Utility Uiility High Utility Uiility Uity
QuIkSCAT High Uility High Utilty VEL%"*:;Q'“ High Utility | Some Utilty | High Utilty | High Utility | High Utiity | Some Utility | Some Utility | High Utiity Vegﬁr&gh Ve&rt;gh
SORCE High Uty | High Uty Velxlifggh - NA NA NA Ve&rt;gh High Utility NA NA High Utility | High Utility
Very High Very High Very High . " Very High Very High Very High Very High Very High Very High Very High " ™ Very High
Terra Utiity Uity Uity ISy Uiility Uity Uiility Uity Uity Uiility Uiility gy Utiity
P o . T . T Very High . T Very High 9 . Very High 9 - 9 T
ASTER High Utility NA Some Utility | Some Utility [ High Utility Utility High Utility Uity NA High Utility Uiility High Utility High Utility
. - Very High Very High - . " . ™ Very High
CERES High Utility Uity Utiity NA NA Some Utility NA High Utility NA NA NA High Utility Uil
MISR | High Utility NA Some Utility | Some Utility | High Utility | High Utilty | HighUtiity | High Utility NA NA NA Some Utility | High Utility
MODIS Very High Very High Very High Very High Very High Very High Very High Very High Very High Very High Very High Very High Very High
Utiity Uity Utiity Uity Utiity Uity Utiity Uity Uity tity tity tity Uity
MOPITT | Some Utility NA Some Utility NA NA NA High Utility | High Utility NA NA Some Utility | Some Utility | High Utility
. - . " Very High " . " - - Very High Very High - Very High " - Very High
TRMM High Utility High Utility Uity Some Utility [ High Utility | Some Utility | Some Utility Utiity Utiity Some Utility Uility High Utility Utilty

Color Key Veij’t’lll't':'/gh ‘High Utility‘ ﬁg:‘; ‘ NA -
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Optimal $ Request

In-Guide Total WF Optimal Request

Efficiency/Effectiveness

. In-Guide $ Risk - . - ) - Additional
Project Risk Comments Risk Total WF Risk Comments of Pr|orN\|(erdFund|n Comments Comments/Questions
Anin-guide and optimal budget Spacecraft and instruments are
are requested. The optimal operating nominally with the
budget request covers the exception of HSB. Mission life
required effort to complete the expectancy is beyond the budgeted
algorithms for retrievals in request period. MO cost sharing
Stratosphere and lower strategy for Aura, Aqua, and Terra,
troposphere. ~$600K for each The in-guide budget CS and future NPP is good. Need to
FY12 and FY13 is proposed. workforce is in range of AQUA has handled their plan for handling increase cost in the
Aqua Assuming the increase is all labor, PPBE2012 request and is the carryover responsibly, and event a mission ends or one does
the cost per FTE is ~$285K. This same for optimal budget maintains sufficient not launch as planned. The In Guide
May 2002 is reasonable for senior level request. The proposed WYEs carryover to proceed with budget increases are based upon
support. The in-guide FY budget reflect anincrease of 2.1 for the new FY activities. inflation only.
requestis aligned with prior two optimal budget. From a financial point of view,
years' NOA. proceed with optimal budget request
In-guide rated "Low"; optimal if mission assessed that there is
rated "High". AQUA is taking a better science as aresult. The
433K reductionin FY12, 13, & 14 Education and Public Outreach
to help balance the Earth Science (E&PO) Budget meets the Agency
2012 PPBE budget. metric of 1 to 3 percent.
) In-Guide $ Risk Optimal $ Request In-Guide lTotaI WF Optimal Rquest Efficienf:y/Effectivg ness Additional
Project Risk Comments Risk Total WF Risk Comments of Prior Yr Fundin Comments c ts/Ouesti
- Ved Med m Med omments, QUES ons
From financial perspective, there is
no evidence to indicate that the
mission should not be approved for
Anin-guide budget is requested. the next two years covered by the
The in-guide reflects planned Senior Review 2011 at the in-guide
MO&DA spending that is fairly budget level. Spacecraftis
consistent with the previous two performing well and life expectancy
years. Proposed effortis AURA has managed to is beyond current budget cycle. The
Aura continuation of atmospheric The in-guide workforce is retain enough carryover to payload has experienced some
observations and synergies with A: sufficient to perform the work maintain ions during i iate actions are
Jul 2004 Train and field missions focusing proposed. new fiscal year start up ongoing to minimize the impact on
on the troposphere. AURA is period. meeting required science
taking a 433K reductionin FYs performance. No indication of
12,13, & 14 to help balance the issues with ground operations. The
Earth Science PPBE 2012 In Guide budget increases are
budget. based uponinflation only. The
Education and Public Outreach
(E&PO) Budget meets the Agency
metric of 1 to 3 percent.
) In-Guide $ Risk Optimal $ Request Comments In-Guide .Total WF Optimal Reqqest Comments Efflmenf:y/Eﬁectlvgness Comments Additional
Project Risk Risk Total WF Risk of PrlorMYe[1 Fundin Comments/Questions
Only in-guide budget requested. Spacecraft systems are meeting
In-guide reflects planned MO&DA required performance and there is
spending that is consistent with continued opaer::gnvsvor“;:‘:::;li;zrhas
previous two years. Proposed R -
effort is continuation of The in-guide workforce is g:::;";hs Sa%?c:'gs ch%e;fgzzi;m?k:r:zumnﬂl::f;;er'
CALIPSO characterization improvements sufficient to perform the work

and opportunity for synergies with
A-Train and other missions.
Note: The in-guide budget reflects
an average of 2% annual inflation.

(FY11to FY12is 1.7%)

proposed.

adequately cover the next
fiscal year's start up costs.

implemented for meeting required
science performance. No indication of
ground systems issues. The Education
and Public Outreach (E&PO) Budget
meets the Agency metric of 1to 3
percent.

0A



Project

In-Guide $ Risk

Risk

CloudSat
Apr 2006

Optimal $ Request

Comments

In-Guide Total WF
Risk
Med

Optimal Request

Total WF Risk Comments
[ Med ]

Only in-guide budget requested.
In-guide reflects planned MO&DA
spending that is fairly consistent
with previous two years.
Proposed effort is continuation of
characterization clouds and
percipitation characterization and
opportunity for synergies with A-
Train.

Efficiency/Effectiveness
of Prior Yr Fundin
Med

The in-guide workforce is
sufficient to perform the work
proposed.

Comments

Additional
Comments/Questions

Cloudsat has worked
effectively to clear up past
years' high amount of
carryover. Currently they
are predicted to leave FY11
with approximately 3
months carryover, whichis
reasonable and sufficient.

The spacecraft's battery is meeting
required performance although with
aweak cell. Workaround
implemented to reduce power load.
The payload has experienced some
anomalies appropriate actions have
been taken to minimize the impact
on meeting the required science
performance metrics. The
Education and Public Outreach
(E&PO) Budget exceeds the Agency
metric of 1 to 3 percent.

Project

In-Guide $ Risk

Risk

EO-1
Nov 2000

Optimal $ Request

Comments

In-Guide Total WF

Optimal Request

Risk Total WF Risk Comments
[ Med |

An in-guide and optimal budget request
is proposed. The mission cost is
minimum and products present
immediate benefit to society. If optimal
budget is approved, then additional funds
will be required in FY17, which is beyond
Senior Review, to passivate and
decommission the spacecraft. No E/PO
proposed in budget.

Efficiency/Effectiveness
of Prior Yr Fundin
Med

Comments

Additional
Comments/Questions

The in guide workforce in FY12 -|
FY14 appears reasonable to do
the work requested. However
the workforce in FY15 to

through FY16 to reflect the
extension FY14 and beyond in
the optimal budget.

EO-1 should have sufficient
carry over funds for new
fiscal year start up activities.

EO-1 will provide calibration
measurements with LDCM and fill
the gap until LDCM launches
planned for 2012 . Orbital debris
waiver granted to stay in an orbit for
MLT (Mean local time). Spacecraft
and instruments are performing well.
From a financial point of view,
optimal budget request is small
investment for great return provided
more explanation can be obtained
on their financial management plans.

Project

uide $ Risk

Optimal $ Request
Risk

GRACE
Mar 2002

Comments

In-Guide Total WF

Optimal Request

Risk Total WF Risk Comments
[ Med ]

Med

An in-guide and optimal budget are
requested. The in-guide is consistent]
with the PPBE 2012 request and
aligns with prior two years NOA.
Proposed effort continues
measurements of gravity signals and|
affects on Earth's climate system
and synergies with other missions.
The optimal budget request is
primarily to address the increased
effort for battery control
management (36% of Optimal
budget) . The batteries are an issue
on both satellites; battery life is
protected at the expense of short
term science data. The proposal
discussed the components (high
level basis of estimate) of the
optimal budget request. Optimal
budget reflects increase of 417K
over in-guide for FY12. Lack of
available funding increases risk for a
wider time gap between GRACE and|
GRACE Follow-on.

Efficiency/Effectiveness
of Prior Yr Fundin

Comments

Additional
Comments/Questions

The GSFC in-guide WYEs listed
are actualy located at
UTCSR/Austin .

Historically GRACE has
carried too much uncosted
carryover from year to year.
Current FY11 analysis
indicates that GRACE will
end FY11 with excessive
uncosted carryover.

From financial perspective, there is
no evidence to indicate that the
mission should not be approved for
the next two years covered by the
Senior Review 2011 at the in-guide
budget level. As a result of battery
issues, increase in cost to cover the
implementation of tighter control of
battery management is reasonable
and includes workaround
implemented to reduce power load.
The project has terminated plans to
refurbish the GRACE Mission
Simulator in FY11 to cover increased
cost of battery maintenance which
will not contribute significantly to the
operational life of the two spacecraft.
A MOU agreement with German
Partner is in place through 2015.
The In Guide budget increases are
based upon inflation only. The
Education and Public Outreach
(E&PO) Budget meets the Agency
metric of 1 to 3 percent.




_ In-Guide $ Risk Optlmal$ Request In-Guide _Total WF Optimal ReqL_Jest Eﬁ|C|en§ylEffectlve_ness Additional
Project Risk Comments Risk Total WF Risk Comments of Prior Yr Fundin Comments :
Comments/Questions
[ Vied | Wed
An in-guide and optimal budget are
requested. Proposed effort
continues sea surface height The in-guide workforce is
observations through 2014. JASON sufficient to perform the work While the continuation of Jason-1
weakness is that if any more . proposed. The ~6.0 WYEs is so that measurements can be taken
reaction wheels fail, the mission will consistent with the PPBE2012 by three JASON Class instruments
then fail. budget request. atthe same time is unprecedented,
The optimal budget request allows The Optimal budget continues there are no new science objectives
with this level of workforce for (the JASON-2 is doing well and
2015-2016. The work at JASON-3 launches in 2014). If there
JASON-1 GSFC(approc 85K/year) is ::assgrazngver s is an option to and value in receiving
Dec 2001 b . the data without daily monitoring and
een and will be overlap through approximately 3 months.
2014, |nteriedrence with o!l;er mlsslonsﬁ
Project should have added an consideration may be given to the
alternate Optimal close out budget impact of allowing the instrument to
for FY15 if JASON-1 should have added an alternate stay in orbit. The Education and
decommissioning is required by the Optimal close out WYE budget Public Outreach (E&PO) Budget
summer of 2014. Optimal narrative for FY15 if decommissioning is meets the Agency metric of 1to 3
assumes operations through 2015 required by the summer of percent.
(p. 26). Why is then there an 2014.
Optimal 2016 budget? Is it all for
decommissioning?
. In-Guide $ Risk Optlmal$ Request In—Gmde_TotaI WF Optimal Rquest Effluenf:y/Effectlvgness Additional
Project Risk Comments Risk Total WF Risk Comments of Prior Yr Fundin: Comments -
Comments/Questions
Med [ ed |
. . . As of February 28,
An in-guide budget is 2011 OSTMaiZ
requested only.  Project N
Ie:/]era es off ﬁf JASO]N-l predicted to have 10 OSTM to ensure successful
and hegnce shares and months of carryover cross-calibration with JASON-
. N . . due to large amount of | |3. Spacecraft and
optimizes economies of The in-guide workforce . . ) X
- prior year funding instruments are operating
0OST™ scale. Budget outyears appears sufficient to . :
N o givento JPL to nominally.
Jun 2008 may require augmentation if perform the work N A .
JASON-1 is proposed obligate late last year. E/PO is within agency metric.
. . OSTM currently From a financial point of view,
decommissioned and N .
. working to reduce the small investment and great
economies of scale are uncosted carmyover reward
lost. Affordablility Rated ryover. :
“Low" before the end of this
. year.
. In-Guide $ Risk Optlmal$ Request In—Gmde_TotaI WF Optimal Rquest Effluenf:y/Effectlvgness Additional
Project Risk Comments Risk Total WF Risk Comments of Prior Yr Fundin: Comments Comments/Questions
Med [ Med | Med
An in-guide and optimal
budget are requested.
The optimal budget request
extends spacecraft mission Caryover is
operations in FY15 through rea:sr}énable and is
FY16 . The optimal request . . N !
. . " The in-guide workforce predicted to be about
. is for continuation of the Ball -
QuikSCAT . appears sufficient to 3 -4 months at the end
subcontract (mission o
Jun 1999 . R perform the work of the year, which is
operations) in FY15, but L
FY16 budget is also shown proposed sufficient to fund them
Lo . ) through new fiscal year
in financial template without start 9 y
supporting narrative. Also, )
budget template and
narrative for FY15 contain
differing amounts.




Project

In-Guide $ Risk

SORCE
Jan 2003

Optimal $ Request
Risk

Comments

In-Guide Total WF
Risk
Med

In-guide and Optimal
Due to GLORY launch
failure 2/11, SORCE
Mission is requesting
that were planned for

reasonable.

budgets are requested.

optimal funding to continue
scientific measurements

GLORY. Optimal budget is

Optimal Request
Total WF Risk
[ Med |

Efficiency/Effectiveness

The workforce proposed
is identified and the
dollars proposed are

maintained adequate
carryover to cover new
year start up costs.
Budget is stable and
consistent and
increases for inflation
only.

Comments f Pri di Comments Additional
ot prior Yr Fundin Comments/Questions
The limiting component for
SORCE has SORCE is the battery. There

have been anomalies but
workarounds are in place.
Life expectancy is estimated
to continue throught this
budget request period. The
E/PO budget does not meet
Agency metric (less than 1 %)
in optimal budget.

Project

Optimal $

In-Guide $ Risk ;
Request Risk

Comments

In-Guide Total WF
Risk

Optimal Request
Total WF Risk
[ Med |

An in-guide and optimal budget
are requested. Proposed
effort continues with
measurements from 5
instruments observing the Earth
Systems.

The optimal budget request

Comments

Efficiency/Effectivenes

s of Prior Yr Fundin
Med

Comments

Additional
Comments/Questions

The in-guide workforce
appears sufficient to
perform the work
proposed. There is no
change in workforce

Terra should have

Spacecraft and instrument
suite estimated to continue
operating through budget
period. The In Guide budget

Terra provides for the algorithm reqylrements inthe sufficient carry ‘over increases are based upon
Dec 1999 development of NCAR's optimal budget request funds for new fiscal . X .
because the optimal year start up activities inflation only. The Education
MOPITT total column_ methane e e * | |and Public Outreach (E&PO)
p\f’(?duct :‘or amodestincrease o o?t oquCAR Budget meets the Agency
of esst_an$?OOerryear. pp: , metric of 1 to 3 percent.
TERRA is taking a 433K therefore no workforce
reductionin FYs 12,13, & 14 to increases.
help balance the Earth Science
PPRE 2012 hudaet
) In-Guide $ Risk Optimal $ Request In-GmdelTotaI WF Optimal Rquest Eff|0|en9y/Eﬁect|v§ness Additional
Project Risk Comments Risk Total WF Risk Comments of Prior Yr Fundin Comments Comments/Questions
Med [ Med | Med
Extending until after GPM launchin
2013 provides opportunity for cross
calibration.
Historically TRMM has had Mission is fuel limited (est. 2014 to
higher than normal early 2015). Beginning in 2003
Anin-guide budget is requested carryover, partially due to TRMM and GPM DA functions were
TRMM only. vUpgrades to m?ssipn The workforce is sufficient to Iargg number of slowgr» fused into the TRMM (DA) budget by
Nov 1997 planning and scheduling is perform the described work. costing grants (40% in HQ. The need for GPM DA and

required for extension beyond

2014.

FY09). While carryover has
been reduced, the FY11

p carryover is still
higher than acceptable.

TRMM/GPM shared activities DA will
continue even after TRMM ends.

The In Guide budget increases are
based upon inflation only. The
Education and Public Outreach
(E&PO) Budget meets the Agency
metric of 1 to 3 percent.
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The proposal was very complete, extremely welltemitand presented. The optimal budget
was only partially supported for funding because $lenior Panel was specifically directed not
to fund new product development, and thereforagddunding is suggested to produce the
validated mature mid-troposphere AIRS foduct. The Panel strongly suggests the
development of a proposal for the low-tropospheaick stratosphere Gproduct to be submitted
to ROSES or as an unsolicited proposal.
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Technical:

Aura was rated Medium-High Risk by the technicalgdaThis was largely because of issues
with the aging instruments, not because of satdilalth issues. These issues were brought up
directly in the questions given to the Aura teang were generally well addressed in their
presentation given on 4 May. As a result, it wesgeneral consensus of the panel that
instrument health concerns were lessened and wWes@nore optimism that all three remaining
instruments would last beyond the current reviealey

Cost:

The cost panel rated Aura Low Risk.
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For example, was the proposal's quality and cormapésts sufficient for the review? If not,
comment on what was missing and how it impacteddfew.
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CALIPSO observes the 3D distribution of clouds ardbsols. It has the ability to measure
clouds that have not been well observed in the pash as those in previously inaccessible

:D



regions such as deserts as well as very thin cloliddso provides a new tool to study the
atmospheric distribution of aerosol.

2) How can predictions of climate variability andange be improved?

Cloud multi-layering information from CALIPSO anddDdSat allows the first reliable global
estimates of the radiative impact of clouds onawnate. CALIPSO profiles enable more
advanced and comprehensive tests of the modelsageddict climate, and provide aerosol
type information needed to test model speciation.

3) What are the effects of clouds and surface Hgdro processes on Earth’s climate?

Cloud multi-layering information from CALIPSO — andcombination with CloudSat — allows
improved estimates of the surface radiation budéet.osols can affect cloud brightness, cloud
water content and precipitation. Aerosol profilesvieen and above clouds provide a new
capability to characterize these effects.

4) How can weather forecast duration and relialgilite improved?

Weather forecast models are beginning to incorpaatosols to improve prediction skill and to
forecast air quality. CALIPSO data are being usedriodel evaluation and the development of
lidar assimilation schemes. CALIPSO data are basegl to improve the parameterizations of
clouds in numerical weather prediction.

Weaknessed\one
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Care must be taken that new science from recdigiati@n experiments be incorporated into the
CloudSat legacy data products. We strongly enceutiagincorporation of these findings into
product improvement and report updated uncertaintighe users.
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Primary technical issue: the transceiver is opegatiominally, however is single string. If there

is a transceiver failure, the mission team can magein the blind. However this is an
undesirable scenario.
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Other comments

The reviewers note that the Jason-1 proposal wswitgen and presented — the team should

be commended. Answers to panel questions werepnedkented and clearly addressed the issues
or concerns raised by the questions provided poitine mission presentation and those posed
during the discussion.
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There were three sections of the proposal thapaimel found to be weak: portions of the science
section, the Budget Narrative and the sectiondbatt with the interaction between JPL, NOAA,
CNES and Eumetsat. The panel feels that the latterssues were addressed adequately in the
May review. With regard to the science section,levthie panel rates the science capabilities and
activities as excellent, we note that the qualitthe reporting of the state of the science is
mixed. Some of the descriptions are excellent. Saselts are presented in a manner that is so
incomplete as to strongly suggest alternative pregations. Other reported results misrepresent
the state of the science. For example, the staesiecof the SST connection to the upper
troposphere is a controversial (and in this casevetl accepted) hypothesis that is presented as
truth. The quality of the reporting is spotty fopeposal that is intended to largely support
science activities. Since we expect OSTM to beuwatat in the next several Senior Reviews, we
encourage more careful statements in future prdgosa

Finally, in the May Panel Review, the Pl raisectaais concern with regard to the transfer of
future altimeter missions from NASA to NOAA. Althgh he felt comfortable that NOAA

would manage these missions well for NOAA’s neéasis concerned that their focus will be on
the short term while one of the major values ofaltieneter record is in addressing the long
term; i.e., climate change. To achieve a recorsufficient quality for this, careful attention must
be devoted to continued calibration and validatbthe time series. The Panel shares the PI's
concern in this regard.
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-7 The redirected QuikSCAT mission directly or inditg@ddresses the following
Earth Science Objectives in NASA’s 2010 Scienceshis Directorate Science Plan:
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2. Quantify the changing distributions of extreme Wweaevents and enable improved weather
prediction:
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&
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4. Quantify the key reservoirs and fluxes in the gletater cycle and improve models of water cycle
change and fresh water availability:
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5. Understand the roles of oceans, atmosphere, anshittee climate system and improve predictive
capability for future evolution:
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7. Enable the broad use of Earth system science oféeng and results in mitigating and adapting to a
changing environment:
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The Technical Review Subpanel of the Earth Sci®igision (ESD) Senior Review
Panel has identified a weakness on the QuikSCABillisExtension that stated 3The
QUuikSCAT spacecraft is approaching 12 years inatper (design life was three years),
has suffered several faults and degraded compqreemdseems unlikely to survive the
next several years without incurring a mission-agdailure.2 The degraded components
have been operating with the same level of perfan@aince the last Senior Review
(2009). Although the QuikSCAT spacecraft has sefieseveral faults and degraded
components (other than scatterometer's antennarsgghanism) and may incur a
mission-ending failure, it is also probable tha #pacecraft can operated at this level for
the next 2 years; therefore the Senior Review piaeds that this is a worthwhile risk.

6 24
o ( 6 (43" (
£ * * ((
o) ( 4 7 ) * (
(
( ( *
%  ((
(( * 6*
33 4

The proposal was very well written, and the autlstvauld be commended for the clarity and
focus. The proposal would benefit from more supfmrthe need for climate quality data as
defined in the document. There are several repmdspapers from which this support could be
taken. During the panel review process, the patelgnized the need for additional information
about the health of the instrument and the saeliformation on the trends of instrument health
would be beneficial (perhaps required) for futieeiews. The responses provided at the review
were very helpful and greatly appreciated.
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Difficult to recruit the best matched science tdamm competitive proposals. Need combination
of new science (competitive) and improved algorghetc. (staff funding?).

The Terra proposal was well organized and succinct.
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